Selective dopamine receptor 4 activation mediates the hippocampal neuronal calcium response via IP3 and ryanodine receptors.
Intracellular calcium is a key factor in most cellular processes, including cell growth, differentiation, proliferation and neurotransmitter release. Dopamine (DA) mediates synaptic transmission by regulating the intracellular calcium content. It is not clear, however, which specific subunit of the DA receptor contributes to DA modulation of intracellular calcium content changes. Through the traditional technique of Fura-2 calcium imaging, this study demonstrated that the DA can induce transient calcium in cultured hippocampal neurons and that this response can be mimicked by a selective dopamine receptor 4 (DR4) agonist PD168077 (PD). PD-induced calcium transience can be blocked by a calcium chelator, such as BAPTA-AM, or by pre-treatment of neurons with thapsigargin, a IP3 receptor antagonist, or a micromolar concentration of ryanodine, a ryanodine receptor (RyR) antagonist. However PD-induced calcium transience cannot be blocked by pre-treatment of neurons with a free-calcium medium or a cocktail of NMDA receptor, L-type calcium channel and alpha7 nicotinic acetylcholine receptor blockers. These results indicate that the calcium response induced by DR4 activation is mainly through activation of IP3 receptor in internal stores, which is likely to contribute to the DA modulation of synaptic transmission and cognitive function.